ABSTRACT
INTRODUCTION
two, passive asset allocation which based on the mean-variance framework (Markowitz portfolio) and active asset allocation which aimed to acquire profits from market movements. Switching investment allocation according to the market trends from overvalued assets to undervalued asset and vice versa is possible. Another strategy is to buy a call option if the market is expected to rise or otherwise buy a put option if the market is expected to decline.
To mitigate the risk due to stock market speculations, portfolio managers prefer to invest their portfolio in large market capitalization and liquid stocks. Active portfolio managers have their own preference of stocks in their portfolio; following their own terms and analysis, they pick stocks with large market capitalization and actively traded stocks. On the contrary, passive managers do not pick stocks and do research on portfolio allocation. Instead, they take the stocks from the index and allocate them following the allocation in the index as decided by the index manager. For instance, if the passive managers decided to follow the LQ-45, they will select stocks from the LQ-45 list and weight the allocation following their respective allocations in the LQ-45. In Indonesia, passive portfolio managers prefer to invest in LQ-45 stocks because the stocks have big market capitalization and liquid stocks.
The main objective of investors when investing in an equity mutual fund (reksadana saham) is to get the maximum return from their investments. However, rational investors want to maximize return and minimize risk. Unfortunately, it is difficult to minimize risk of portfolio that has 80% equity allocation or more during financial downturns. Data shows that all reksadana saham posted negative return during the 2008 financial crisis, and at least 50% of them performed worse compare to Jakarta Composite Index (JCI) and index liquid 45 In 1952, Harry Markowitz developed the portfolio theory. Prior to his article, he has mentioned the necessity of improvements on theory of money in 1935. He introduced risk in his analysis and stated that the risk-factor comes into problem in two ways. First, risk-factor may affect the expected period of investment, and second, risk-factor may affect the expected net yield of investment. Modern Portfolio Theory (MPT) or portfolio theory was introduced by Harry Markowitz in 1952. The theory focused on assessing the risks and returns of individual securities in construction their portfolios. Gallati (2003) has also mentioned in his book that he could not demonstrate a formula relating risk of individual assets to risk of the portfolio as the whole. Since this work is based on MPT, he will consider the model developed by Markowitz and his work on mean-variance analysis. He states that the expected return (mean) and variance of returns of a portfolio are the whole criteria for portfolio selection. These two parameters can be used as a possible hypothesis about actual behavior and a maxim for how investors ought to act. Fabozzi, Francis and Markowitz (2002b) have illustrated several common asset allocations, portfolio management, and portfolio construction in his journal, picturing that it is valid to expect that MPT will occupy a permanent place in the development of theory and practices of finance portfolio. Building a stock portfolio is the difficult task because the characteristic of individual stocks contain uncertainty. Therefore, a benchmark is needed and calculation to determine portfolio performance must be performed. Based on the background, the research is about analysis dynamic portfolio allocation of Indonesia LQ-45 stocks following the Markowitz theory.
METHODS
In 1952, Harry Markowitz developed the portfolio theory. Prior to his article, he mentioned the necessity of improvements on the theory of money in 1935. He has introduced risk in his analysis and stated that the risk-factor comes into the problem in two ways. First, risk-factor may affect the expected period of investment, and second, risk-factor may affect the expected net yield of the investment.
Markowitz model relies on the following assumptions: (1) Investors seek to maximize the expected return of total wealth, (2) All investors have the same expected single period investment horizon, (3) All investors are risk-averse, that is they will only accept a higher risk if they are compensated with a higher expected return, (4) Investors base their investment decisions on the expected return and risk, (5) All markets are perfectly efficient. Diversification reduces risks on a portfolio. Diversification can be loosely measured by some statistical measurement, intra-portfolio correlation. It has a range of -1 to 1and measures the degree to which the various asset in a portfolio can be expected to perform in a similar fashion or not. Markowitz model suggests that it is possible to reduce the level of risk below the diversifiable risk.
The risk is defined in terms of loss, exposure to the chance of injury or loss; a hazard or dangerous chance. But, a more appropriate definition of risk for investors is the uncertainty of expected returns. Most investors think of risk as some loss. The potential for loss is also the reason they earn a return. Loss aversion refers to the concept that the pain of losing a sum of money is greater than the pleasure of gaining the same amount of money. This is incorporated into the optimization process that uses risk and return trade-offs of different asset classes to build portfolios.
Based on Markowitz theory, the expected returns for a portfolio is simply the weighted average of the expected rate of returns for the individual investments in the portfolio. The weights are the proportion of total value of the individual investment. The expected rate of return for a portfolio is simply the weighted average of the expected rates of return for the individual asset in the portfolio. The weights are the proportion of total value for the individual asset. To calculate the portfolio return, the general formula is defined as (1) Where: w i = the weight of an individual asset in the portfolio or the percent of the portfolio in Asset i R i = the expected rate of return for Asset i Fabozzi et al. (2002a) have mentioned that risk is the chance or possibility that investors face from their investments. According to Chen et al. (2009) , risk has two components; they are the systematic and unsystematic risk. According to Markowitz (1959) , portfolio risk is influenced by the weighted average of each individual asset risk and the covariance between assets that make up the portfolio. The variance and standard deviation of returns are common measures of risk. Standard deviation is used to calculate the risk of realized return while risk from expected return is used variance as the measurement.
(2)
Where:
σ ij = σ i σ j ρ ij and ρ ij is correlation coefficient between assets i and j.
According to Markowitz (2011) , Variance or standard deviation of returns is common measure of investment risk. Both of these are measure of the variability of a distribution of returns about its mean or expected value. The variance or standard deviation is a measure of the variation of possible rates of return Ri from the expected rate of return E(R i ) as follows: (3) Where P i is probability of the possible rate of return R i.
Standard Deviation (4) Brigham and Daves (2010) have defined that efficient portfolio is the combination of investment that gives same return with minimal risk. The efficient frontier emphasizes a geometric interpretation of asset combinations. In this frontier, a market portfolio will be allocated which should be preferred by all investors, under the assumptions that all investors are risk averse and prefer more return to less. Figure 1 shows the efficient frontier line.
Figure 1 The Efficient Frontier Line
To calculate the weighting of any stocks that are used in a portfolio, first, we must determine the minimum and maximum limits of the average return. Mean-Variance formula is to obtain the expected return, variance and standard deviation of the portfolio. Linear programming by solver excel is used to find each weight of stocks in one portfolio. The Solver requires changing cells, a target cell for minimization and the specification of constraints, which acts as the restriction on feasible values for the changing cells. The target cell is to minimize the standard deviation of return for will focuses on the composition of shares that give the minimum risk. The model consists of following components, such as decision variables, objective function, and constraints.
The decision of the problem is represented using symbols such as X1, X2, X3, Xn. These variables represent unknown quantities (number of items to produce, weighted of shares to invest). The objective of the problem is expressed as a mathematical expression in decision variables. The objective of the research is minimizing the risk.
The constraints of the limitation or requirements of the problem are expressed as inequalities or equations in decision variables. (6) The total multiplication of weighted shares and expected return of each stock are equal with portfolio return. The total proportion of all shares in portfolio are equal one. (7) Constructing equity portfolio needs complicated process, especially when higher return portfolio is required. By using the Markowitz Theory, first is calculating the expected returns, standard deviation, and variance of stocks. The next step is to compute correlation and covariance which measure the degree of two variables move together about their individual means during the same period. After covariance has been computed, the standard deviation of the portfolio can be calculated. Next step, the stocks will be mixed into set portfolio using the formula mean-variance above combined with linear programming (solver excel). To determine the optimum portfolio, this research will calculate Risk-Adjusted Return (RAR) which divided portfolio return with standard deviation. Population for this research is LQ-45 stocks during . Amongst this population, there are 16 stocks that have positive expected return in bullish period while there are 12 stocks in bearish period. All of them can be seen in Table 1 . Table 2 indicates the calculation of the expected return, variance and standard deviation in bearish period. There are 12 stocks that included in bearish period, while there are 16 selected stocks in bullish period. In this research, the decision variables are the weight of stocks that should be invested in bearish and bullish period. Figure 2 shows that Q52 is the portfolio variance. D52 -O52 is the weight of each stock in the portfolio, P52 is the sum of weights, and R52 is the expected return of the portfolio. It shows that set target cell is the objective of the solver ($Q52$) which in this case is to minimize the variance of a portfolio. Changing cell refers to the weight of the stocks in a portfolio ($D$52:$O$52). The sum of the weights will be constrained to 1 ($P$52=1), and it means that each weight of stocks has to be zero or more ($D$52: :$O$52 >= 0). The weight of stocks can change depend on the expected return that been set.
RESULTS AND DISCUSSIONS
After calculation E(Ri), variance and standard deviation of each stock in the bearish period and bullish period use the linear solver programming, the optimum portfolio (Rp) that lies in Portfolio F in bearish. While in the bullish period, the optimum portfolio lies in Portfolio J. The matrix optimum portfolio of each period can be seen in Table 3 and Table 4 . The optimum portfolio lies in efficient frontier. In bearish period, portfolio G is the optimum portfolio because the portfolio has higher RAR than others. While in bullish period, portfolio J is the optimum portfolio that higher RAR. The RAR points of bearish and bullish period are 0,6129 and 1,07753. The efficient frontier curve in each period can be seen in Figure 3 and Figure 4 . The optimal portfolio is selected portfolio that lies on efficient portfolio. To prove it, the calculation of portfolio return is shown on Table 5 and Table 6 . The efficient portfolio can be proved by using linear regression which aims to show the correlation between portfolio return with expected return of each stock. In the bearish period, all the stocks in the portfolio have the p-value less than 5% except AALI.
According to linear regression, it can be shown the p-value of each stock from both periods; bearish and bullish are less than 5%. In the bearish period, all the stocks in the portfolio have p-value less than 5% except AALI. While in the bullish period, the stock of portfolio has p-value are less than 5%. In this case, the writers reject H0 because there is the correlation between portfolio return with stock return. Table 7 shows p-value in each period, the bearish and the bullish period. From the result of hypothesis, there are correlations between portfolio return with the stock return in both periods. As shown on Table 7 , the majority P-value of each stock is below on 5% except AALI. In the bullish period, all P-value of each stock is below on 5%. The construction of the optimum portfolio has the higher return than LQ-45 index return in both periods. Table 8 and Table 9 show the return and risk of LQ-45 index in both periods. 
CONCLUSIONS
Constructing optimum portfolio with Mean-Variance (consistent with Markowitz theory) combine with linear programming can be applied in LQ-45 stocks portfolio. The expected return of optimum portfolio in both period can beat the LQ-45 index return. The standard deviation of the optimum portfolio is lower than the LQ-45 index. The Standard Deviation (σ) is a proxy of risk. In the bearish period, the composition of the optimum portfolio is dominated by the banking sector and manufacture sector. 
BULLISH
The government usually will decrease the interest rate when the market crash or in turbulence period. Therefore, it will give good impact to the banking sector and manufacture sector. In the bullish period, the optimum portfolio is dominated by the commodity stocks. The demand of raw material especially commodity will increase in the stable period. It will give good impact to commodity sector because of the higher demand.
This research can be continued by finding out whether the optimum portfolio exceeds the market return. Furthermore, the research can be continued by predicting forward return from the optimum portfolio. Despite the success of describing an optimum LQ-45 portfolio, the research has several constraints such as in selecting the portfolio stocks. During the research period 2005 -2011, there are only 16 selected stocks based on stocks listed in LQ-45. The other limitation, there are more factors can affect the return such as market risk like interest rate risk, foreign exchange risk, and political risk.
